Introduction
The study of relativistic models of compact stars like neutron stars and strange stars are always a topic of immense interest to the researchers in the field of astrophysics.
Neutron stars are composed of neutrons, while strange stars are composed of quark or strange matter consisting of u, d, and s quarks. Witten (1984) proposed that the formation of strange matter can be classified into two ways: the quark hadron phase transition in the early universe and conversion of neutron stars into strange stars at ultrahigh densities.
According to Bodmer (1971) a phase transition between hadronic and strange quark matter may occur in the universe at a density higher than the nuclear density when a massive star explodes as a supernova. As a result strange quark is likely to be seen at the inner core of star. Ruderman (1972) has shown that the fluid pressure of the highly compact astrophysical objects like X-ray pulsar, Her-X-1, X-ray buster 4U 1820-30, millisecond pulsar SAXJ1804.4-3658 etc., whose density in central region is expected to be beyond the nuclear density (∼ 10 15 gm/cc) becomes anisotropy in nature, i.e. the pressure inside the fluid sphere can be decomposed into two parts radial pressure p r and transverse pressure p t
. Their difference ∆ = p t − p r is called the measure of anisotropy. Anisotropy may occurs in various reasons, e.g., the existence of solid core, in presence of type P superfluid, phase transition, mixture of two fluid, existence of external field etc.
A large number of anisotropic models are available in the literature. Local anisotropy in self-gravitating systems were studied by Herrera (1997) (and reference within this). Lobo (2006) has given a model of a stable dark energy star by assuming two spatial types of mass function: one is of constant energy density and the other by considering Matese and Whitman (1980) mass function. Various features of dark energy star and stability analysis one can find in model proposed by Lobo (2006) . Recently Bhar and Rahaman (2015) proposed a new model of dark energy star consisting of five zones, namely, the solid core of constant energy density, the thin shell between core and interior, an inhomogeneous interior region with anisotropic pressures, a thin shell, and the exterior vacuum region.
They discussed various physical properties. The model satisfies all the physical requirements and stability condition under a small radial pulsations is also discussed. By assuming a special type of matter density Dev and Gleiser (2004) Finch and Skea (1989) . Singularity free quintessence star in Krori-Barua spacetime are obtained by Bhar (2015) . Relativistic stellar model admitting a quadratic equation of state was proposed by Sharma and Ratanpal (2013) . The earlier work is generalized in modified Finch-Skea spacetime by Pandya, Thomas and Sharma (2014) by incorporating a dimensionless parameter n.
Motivated by the earlier work of Sharma & Ratanpal Sharma and Ratanpal (2013) , in this present paper we have developd a new ansitropic model of strange star by using the Matese and Whitman (1980) mass function. The present work is the generalization of work of Sharma and Ratanpal (2013) . The work is organized as follows: Sect. 2 contains, field equations and solution. Exterior spacetime and matching conditions are discussed in Sect.
3. Sect. 4 contains, physical analysis of the model. Sect. 5 contains the conclusion.
Field Equations and Solution
We consider the static spherically symmetric spacetime metric for the interior of stellar configuration as
and the energy-momentum tensor of the form
with u i u j = −η i η j = 1 and u i η j = 0. Here the vector u i is the fluid 4-velocity and η i is the spacelike vector which is orthogonal to u i , ρ is the matter density, p r and p t are respectively the radial and transverse pressure of the fluid.
The Einstein field equations corresponding to spacetime metric (1) and energymomentum tensor (2) with G = 1 = c are given by
The mass function, m(r), within the radius 'r' is given by,
Using (6) Einstein field equations (3) - (5) becomes,
where ∆ is measure of anisotropy. To solve the above set of equations (7) - (9) we take the mass function in a particular form
where 'a' and 'b' are positive constants. This particular type of mass function is known as Matese and Whitman (1980) mass function that gives a monotonic decreasing matter density, used earlier by Mak and Harko (2003) to model an anisotropic fluid star, Lobo (2006) to develop a model of dark energy star, Sharma and Maharaj (2007) to model a class of relativistic stars with a linear equation of state and Thirukkanesh and Maharaj (2008) to model a charged anisotropic matter with linear equation of state. Substituting (10) into (7) we get,
and the matter density can be obtained as,
Using the expression of m(r) given in equation (10) into equation (8) we obtain,
Now to integrate the equation (13) we assume the radial pressure in the form
where p 0 > 0. The expression of p r is reasonable due to the fact that p r is monotonic decreasing function of 'r', vanishes at r = . Substituting (14) into (13) we get,
On integrating equation (15) we get,
where C is the constant of integration, and the spacetime metric in the interior is given by
The anisotropic factor ∆ = p t − p r is given by,
The profile of ∆ is shown in fig. 3 . From the figure it is clear that the anisotropic factor vanishes at the center of the star which is expected.
The transverse pressure is then obtained as,
From (12), (14) and (19) 
8π dp r dr = 2abp 0 r (ar 2 − 3)
8π dp t dr = r [A 1 + A 2 r 2 + A 3 r 4 + A 4 r 6 + A 5 r 8 ] 2 + B 1 r 2 + B 2 r 4 + B 3 r 6 + B 4 r 8 + B 5 r 10 + B 6 r 12 ,
where
From (20) and (21) we get dp r dρ
and from (20) and (22) 
where A 1 , A 2 , A 3 , A 4 , A 5 , B 1 , B 2 , B 3 , B 4 , B 5 and B 6 are described as above.
Exterior Spacetime and Matching Condition
The interior spacetime metric (17) should continously match with the exterior Schwarzschild spacetime metric at the boundary r = R (where R is the radius of the star.)
where p r (r = R) = 0. The exterior spacetime is given by the line element
these matching conditions gives
and constant of integration C as
The values of a and b are obtained for the strange stars SAXJ 1808.4-3658 (SS1) (Radius=7.07 km), SAXJ 1808.4-3658 (SS2) (Radius=6.35 km) and 4U 1820-30 (Radius=10 km) which are given in table 1.
Physical Analysis
For a physically acceptable model the solution must satisfy the following conditions:
1. The metric potential should be free from singularities inside the radius of the star moreover metric potential should satisfy the conditions: e ν(r=0) = some positive constant and e −λ(r=0) = 1 which are satisfied by our model. Spacetime metric (17) indicates metric potentials are free from singularity in 0 ≤ r ≤ R.
2. The density ρ and radial and tangential pressures p r and p t must be positive inside the stars. From (12) and (14), it is clear that density ρ and radial pressure p r are positive throughout the distribution. For tangential pressure to be positive throughout the distribution, following inequality must be satisfied:
3. The radial pressure p r must be vanishing but the tangential pressure p t may not necessarily vanish at the boundary r = R of the fluid sphere. However, the radial pressure is equal to the tangential pressure at the center of the fluid sphere i.e., ∆ = 0 at the origin. Our model satisfies these conditions. 4. Density, radial pressure and tangential pressure must be decreasing in radially outward direction. From (20) and (21), it is clear that 
5. For a physically acceptable model dpr dρ and dpt dρ must be less than 1. dpr dρ < 1 at the centre restricts p 0 by
and dpr dρ < 1 at the surface of the star restricts p 0 by
The condition (31) is much stronger than (32). dpt dρ < 1 at the centre leads to inequality
and dpt dρ < 1 at the boundary of stellar configuration gives inequality
6. For a fluid sphere the trace of the energy tensor should be positive (BondiBondi (1999)), i.e. 
(ii)W EC : The profiles of ρ, p r and p t are shown in fig. 1 and fig. 2 respectively. From these figures it is clear that ρ, p r and p t are positive inside the fluid sphere. The graph of anisotropic parameter ∆ is shown in fig. 3 . Fig. 4 shows that ρ, p r and p t are decreasing in radially outward direction. It can be seen that Therefore z s can be obtained as,
Plugging the values of 'a' and 'b' the value of the surface redshift for strange stars SAXJ1808.4-3658 (SS1) (Radius=7.07 km.), SAXJ1808.4-3658 (SS2) (Radius=6.35 km) and 4U 1820-30 (Radius=10 km) are obtained from the equation (41) which is given in table-2. In this respect we want to mentioned that according to Bohmer and Harko (2006) for an anisotropic star in the presence of a cosmological constant the surface redshift should lie in the range z s ≤ 5 . From the table-2 it is clear that the maximum value of the surface redshift lies in the range proposed by Bohmer and Harko (2006) . R 2 , where R is curvature parameter, our result coincides with the result of Sharma and Ratanpal (2013) . Hence our model is generalization of model of superdense star proposed by Sharma and Ratanpal (2013) .
Acknowledgement
BSR would like to thank IUCAA, Pune for providing the facilities and hospitality for carrying out this work.
